The temporal profile of edema formation differs between male and female rats following diffuse traumatic brain injury.
Although female hormones are known to influence edema formation following traumatic brain injury (TBI), no studies have actually compared the temporal profile of edema formation in both male and female rats following diffuse TBI. In this study, male, female, and female ovariectomized rats were injured using the 2 m impact acceleration model of diffuse TBI. The temporal profile of brain water content was assessed over 1 week post-trauma. Male animals demonstrated increased (p < 0.05) edema at 5 hours, 24 hours, 3 days, 4 days, and 5 days after TBI with a peak at 5 hours post-injury. This time point was associated with increased blood-brain barrier (BBB) permeability. In contrast, intact females showed increased levels of edema (p < 0.05) at 5 hours, 24 hours, 3 days, and 4 days post-TBI, with a peak at 24 hours. No BBB opening was present in intact females at 5 hours. Female animals demonstrated more edema than male animals at 24 hours, but less at 5 hours, 3 days, and 5 days. Ovariectomy produced an edema profile that was similar to that observed in males. The temporal profile of edema formation after TBI seems to depend on endogenous hormone levels, a difference which may have an influence on clinical management.